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ABSTRACT : 

PURPOSE: To obtain a thin optical disk unit having high 

reliability and a large capacity by incorporating predetermined 
characteristics in a case having a transparent part at the part of a 
surface opposed to a recording medium. 

CONSTITUTION: A case 120 has a transparent part 121b at the part 
of a surface opposed to a recording medium 145. When the thickness 
and the refractive index of a substrate 143 are dl, nl, the thickness 
and the refractive index of the part 121b are d2, n2 and the 
refractive index of an optical disk 140 in which the thickness of the 
substrate 143 is standardized to 1.2m is nO, the thicknesses of the 
substrate 143 and the part 121b are set to dl, d2 as to become a 
formula I. Thus, if the standardized disk 140 has the refractive 
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index of a range of 1.4 6-1.6 and the thickness of the substrate 143 
is 1.2mm, the condition formula I becomes as a formula II, Thus, the 
medium 145 is contained to protect the medium 145, a reproducing 
mistake due to adherence of dirt, and dust can be prevented, and a 
thin optical disk unit 100 having high reliability and a large 
capacity can be obtained. 
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(2) 

1 

dl+d2<l. 2iran 

»<OmtS * d 2 :fe±t^jajf *S n 2 1 LT, S«©Wa 
2mml;:«|lWban&3t7'^Xi'©a*f**nO 

dlnl+d2n2^1. 2n0 

h. 30 

yHSEBbfc, ll:«a4aB«©3tx-fXi'^i*Uru: 

Sns, i!*B5^©3tr-fXi^jitU. 
K»»aiiTEBanS, il*«6E«©5t7*>rXi^>t 
M«^T?a&-5. 2. 3. 4, 5. 6*fcfi7E 

«©?t7*><Xi';>i*'jar:y K 

9 1 S W;feS«fe<tt;^-©^;te < t t>-^r©M 

i6i-rss©^;5:< t*>-aicaw»»«*r-5^r-xt 

©Snffi^£:)Ot. ^®ip;![£d l:fei:l^JB^^£n 1 50 



!f$M¥4 - 2 4 5 0 8 1 

2 

tL. S?qgRiJ'©^$Sd2:fe<J;r;)B«f*Sn2tL 
T. S«©^a*n. 2mmK:glWb^^nfc)txw'Xi' 
©JH*r*SnOfr«t, 
dlnl+d2n2^1. 2n0 

;^ t y a - .y h S^K^IBfcil^r X ^ t >J 

3.= 5/ h««»tv ^tt< t >b 1 ©Jt'sy Hi, ±1^ 
n^3tx W X ;* t U n. - .y h (li%=fA X S Big 
S-frSiME^at, ±EJt'\y H©lif^J:«±EIsME 

[»«3110] ±E^1e'^yHtt. SS©^a*tl. 2m 

y H©^^>X©llPglCJJLT. 

(dlnl+d2n2) /\. 2n0 

)a:sttT?ftS3n5iiag©5^p>xs«-r-6. 

IS^^l 11 ilf3**0. 0 5mm;a:tiLl. 0mm© 

^r^fcJ&O, ^I.gd«4 8~5 4mmT&:3T> E»?P 
ftfttl 0MB£U:'r*53tx'fXi't, i^VS^vh*- 

-f X f *y-xjci5HB^iEfciRifiu& d t sttis tr s 
[%i»©ff«itajei»i 

[OOOll 

JCOVST. ««©E», S4:fe<kt«85fe©3^. :3>&< 

*tT#S»S31£x^Xi'^ttUar:y HcBW*. 

[0 002] 

[flE3lE©ttlSl 7'>/:/hy:/3>lf3L-^'^©^©3 

«J» ^y::'^h!y:/3>i;a-3'©fflaffiA*tiilin-rsfc 
t3nTB»©.fc^a*a©fim*st«3S5--X)9»*i; 

T^fc. C©fcft, ^^©IC;*^:U^7o^/^f-x.f 
X^. 3t*- FT»«fi«CFEL. /J^^*^:3:»:«fi©^ 
*U*<a*nTV»-5. J:©*5&;*:$S©;*^y tUT 

[0 0 0 3] fie3lE©3t5^WXi'gB©3fc'v?' HJlfr^J^© 

wssiw-rs. {^©jiex^fXi'jt^^^tUTH:. «a 

tf. "QlixV'iy hani^X, 1 98 3. 1 1. 2 1^ 

©1 8 9'<-i?*^6 2 1 3't->'" IC^anTV»5J;3 

[0 0 0 4] H4K:*-rJ:5fc» JtX'fXi'B. S«l 
4 3*J:t?E»R14 2k:i:D«l«3nT:feO. 3ff9X 
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(3) 

3 

rtj814 3a*tjg)a$nTV>5. h^yi^SgrtSIl 4 3 
alctt, BffifiO. 8 tim<0\iy h)5«K{t6n«. 
[0 0 0 5] Jt'^y Htt. *gj#:^-if 2 1 1. 

AX7"Jy^2 1 4. 3m«»ffl©Slt^±tfS7-2 1 

iiJtlf-i.XT'U yif 2 1 43li^©3t<&3t-fe>-y— »t 
KDatJ&*®«fflffl«5!ei^>X2 2 0. h75'=^>i' 

ffle^ttta*i«;s«^ttm»'vt3t*^^«rrsfc»© lo 

A-7 57-222. jl|{jSC®^ttffl©fcJ?>©i/ U > H 'J 
*;H'>X2 2 3. X-^>7:/UXA2 2 4. 
ita: h^y*>i^8lllttm©&«>©-fe>iJ-2 2 1 a. 2 
2 1 bTMBj^SnxViS. 
[0 0 0 61 r©J:5Ja:«ldc©3t^«fCfeV»T, 
U-1f 2 1 1 Sfflfc^ttt. K-AXT^J y ^' 2 1 4 "PR 
»*n, »«V'>X2 1 9T?3ex^:^i'©8B»Rl 4 2 

S^Kt-AX:/»J5'3'2 14SaaU, •fe>-9-22 1a 
9©fi:MS^«lEjiSi©(fl:B(cg«|-r5. •fe>-9-2 2 
[0 0 0 71 r©*5;a:«a8-e, fiaj©3t'\5' hh, jus 

ft:^— tf 2 1 l*>5if92 OmWroi'— E 50 
SHIClfy h 1 4 3 b*»»t, *&. «^©S4»K: 
tt, ^m^\y-if2 1 l*^&i|Q4mWgS©fiVin7- 
©l^— tf SfBltbv Ifi' h©«iitcJ:SS«*©«fl;t 

[0 0 0 81 tC^r, itT^-fXirtt. 3tli— A*llt^ 
5:it*^6. S»Iii±l:e«*tft«-r5t. ««©»* 

1. 2mm©©S«±lr3!e5'^'Xi'«l«cS@^L. S« 
i^*i#^l/T'b. ■?-n)ft«»-&8«©:*:€rSKT-p»n 
[0 0 0 9] 7>y:/hy7'3>tfa-^'^-e©te©3S- 

y)Vi3immfmmm<o:A^ u 1 1 t^x-< x i7 &mm 
•r««^B. ««^r-xf*irfr5fc». atT^^xi'ii 

[0 0 10] »a!fl:-r««tbT». «iaiB6 4-3 0 

0 8 7#^afciBjsansj:5fc. 50 



#M¥4-245 08 1 

0}^«^^nfc$3t<b«t*«Afct>©*»*S. 
^7,i^<f>^-tti. ±J6U&J:5jS:1. 2mm®x-fXi? 

»<jg^T#s. t*^u ::©*)©«. ^tx-^xi'SiHi 
«^f*sfc«)©A::'?L*i6ffi«*«ir-xi'iirgXbfc« 
^. 3tx-<Xi^efl^fctt«>r"b»»[UTV»&:l»©Tr. 
^ Xi' fcffi*toVi& Bi«*tft3tLfc8S^>tCt)V5T® 

[0 0 111 coim^^wttvT. m^u. nmme 0 
-79 5 8 i^^«iriBiE3nTv>5j;5ic, msttm 

fcj&v i1.|Hc:feViT«*-r«*i^©gA*K<::t*tT? 

[00 121 

[^w*««ftbj;5fr5iis] affflHtt. mmmiz 

IxA'b. fR»m»'&^^mL1ttLX'h. ^ 

sxeT5!i-rs*^*t'b--xi^tcffA-r s r t esn 

tt. ^r-xrt®^ra*«IBi;^nTViS&». ■€-®**'ir 
— Xrtt±*-5CttJS:D. '^-XI'gSi^flbT, 

xi'®E»M«tc#^-r-&J:t*tgj:o#s. c:©fc 
», ±i*UfcJ:5«:, fiH8©K««#K:«t-«W«** 

[0 0 13] ^mma. @iiffl©>'-;i/«iii&je^ 
^ifii,^. Sfc, r©->-;k«|jia4i'*«»sfc«)ic. * 

[0 0 14] ^3fe®Si)fi«SftAL-t> 

•rvitv>5^jS*t*S*t. lHH0B»8S^>®fllJg*WMK: 

[0 0 1 51 ±ELfcfie*®jex-<Xi';<tUtt. ISS 
ft:Jcl8l!i***0. IC*-F. ^D-yfcf-x^fXi/, )t 

7^®n>lf3.-i'®;)ttU^. ?Hlffl©>t^ytUT 

[0 0 16] 4:%i;9©Sfi^». ±E^llij^$«%U f9 

[0 0 17] 

ft. *»W®-t8«fc**itf. ai»«tS«*J:l^*®^ 
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(4) 

5 

X. S«®J?^t*n. 2mintilipfl:$n&3tX'<'Xi' 
©JB«f*«nO t-rst. 
dlnl+d2n2^1. 2n0 

[0 0 18] ±l2g[Jpft;3nfc3fcx^X5'tLTtt. W 
JB9r$*n. 4 6A>^1. 6©«ffl-C. 
*ti. 2mm©'b©*t*s. 2(£j|?g©±S*fl:iCTftt, 

X©SW»i)-*®*f4S|cr3^»T%>. R«©«fr-5Ct 
i:©«^k:b, ±E^itti. 

d l + d2^1. 2 

[0 0 191 ±E^r-xictt, Ttx-f xi^*, c:nsiHi a> 

ns. ±tl^r-X®rta8ffl®ffi®HPS0lCl4, ttilD 

©/5yH«. 3ex-<Xi^®rt«®*fiB»««K:«*5fi 

-<Xi7®P®«!licSB-r-5ia:*JTS5. ±E 
AyHH. ^t^^-i'X^'ffiC^lRl-r-SBB**. Jtx-fXi'ffi 

[0 0 2 0] *f8WfcJ:n«, J:D*#««:-««tb 
T. m^lfid. OSmmftViL/l. Omm®a?g&Sfi 

®, ^S«f4 8~5 4miiiT$-3T, IBil$fidtl DM 
Bei±Tf»S3t5*-fXi't. d^US^y h*-F*'fX© 
S?ggSi)-^&Wr-5^r-xtS'tU, ±E5tx'fXi^«y 

aiftsn*. c:®«^, 3il6x>rXi';!<*'ja-?»M*. 
IHe«aS^2 OMBeU:tt-SCi*t-C#i. 

[0 0 2 1] '§^it. :^%mziin\i. Tsmuws.isi.xf' 4o 
t(r>^it< ^^-^©ffijcjgi^anfceftiittcs*^- -6 

%=fA7.ffiL. J:ffl*7*^Xd'SBIE^IEfciK«rr-5t 
*|-. ±ffiES«#lr5t*ffij-r5ffi©^;a:<t'b-SJca 
Wffi»**-r -S ^r-x t X ^ * U ar: 

V v\vo\\x. «aoia», «^*±c^«*©5^, 

U<t.%\ ®J!iaS^fTT5«tES^rrsigS5!iagg 
T?*oT. SSa:^-X0SW8R^>^:*^ «tR®JP$* 
d l*it^®Jf^Sn 1 tU a?qS»iJ'®J93Sd 2:fe 
<kr;jB«T4s&n2a:UT, S«i©jPS«tl. 2inml:e 



4#iiT4 - 2 4 5 0 8 1 

5 

din l+d2n2^1. 2n0 

:x::i5' HS««Bt. tfe 1 ©5fc'\5' Ft, ±128 
S$nS3tx^Xi'^tUrL-y hffl3t5'wXi'£IsPE 

^■B-siae^at. iiSTt'^y H©«if^ii;±Eiiic 

[0 0 2 21 ±S3te'>vy HtLTtt, m^H. S«©JP 
^f*tl. 2mmCgIpft;$nfc3tx-fXi^fcOVJTffl^i 
^n53fe^'\5/ H©^M)ilk>X®SPlHC»l/T, 

(dlnl+d2n2) /I. 2n0 

[00231 

[ft^ffll m*<oyty'^ Xd'ttl . 2mm©S«SjffifflU 
fc±fc, l~2mmO«ay-XK:AnTlifcfcJ&, 3t 

7'-('Xi^tL.T5~6inm®0^c*ti2«-?35:Dfc. Ctl 
\ZMU E»J8fti£0. 0 5mmA>&l. 0 

mm^©SMStS±»CJg«UTV»5. ^:ntJ;0, tKx 

S««il>S*. -^-XS^ftfcitT^^Xf ®^fli:®^S 
*1. 2mmBlTK:»<-r-5::tS?IIEICUTV>5. C 
®J:5&«ll«fc-rSJltfc:*0. JtT'-fXi^SrtfiUfc 
ttffiT«g^r-x®;5I**l. 5mmft^>L4mm*T? 

m<-r?>ctifir^^, j:®±5tc«fliar-xs«<-r 

s;itCj:0. 1fS©il*ffiO, »^)ii!»^^®IR. Jt'v 
y H©»*P>XtB»IIMt:iiii©IBIi*ttjfiS-a-ac 

®ffi«««^i6t«:D. ilPaO/h3ViP'>X^fflV»5J: 
t38«T^-5J;5fcft<b. ftoT, C©»i»V>Xk:^*> 

®.t5ft«dSICiD. »*aWcffi|iJ&i'^5^s/h*- 
FU-f X©^r-Xfcit5*W Xi? &rt)8lf 4 Zi t*tT#. 
f!E3fe©5y:/hy>^n>KjL-^', y-FS!n>t!3L- 

^'^®/hS®«aMB3a«affl©^ =E V rtt^ST^Ti-i 

itifi-Dfz. 2 OMBK±©:*;^apt*'J©SIS 

[0 0 2 41 A-Flf'fXwy-XICJtx-^ 
Xi? SWa-r* ii t C J: 0:*:^iS:ffi«©#^*Kih-r 
■5. ftK:. ^r-X©HP^Dfc/^!/ FSa»t-5«^C 
tt. c:©/X!y FK:J:DB«©«A*IB±t?^«©t?. ± 

»fiEft:tCj$I$ d 1 . ffl^tf. 0. ImmA^ei. Omm 

*T?©s««KtjTVi«ctK<fco. ^T^^jBegjfttt^fi 

Z.<D^^. /VyFtt. «ja*tfismt?ifeD, r<»<)gis 
©»IBfl:ft:B^i:«:5c:ttt«:i>. c:®/^yF 
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(5) 

7 

[0025] 

IRl/Tlft«i--&. 

[0 0 2 6] 2ji:5!M0)t5^^Xi';<^'Jnr.5^ 

J:l«B*&ff3S:5Jfcx^Xi'H7-f::mil©-l68i«© 10 

[0 0 2 71 **»«©?fcxWXi'^t'jrL-<y h 1 0 
Ott, ««14 3, ^:n&3t«f■rs«:^^)©g» 

imi4s ?£*-r-&5tx-f xi^ 1 4 0 -ensiRSL 

Tffis-rss:®©'^-^ 12 0 ^:£^^T«^^n5. 

itx-fXi' 14 014. fi«14 3*«»t>2:<»:S»$. fiE 
[0 0 2 8] S«l 4 3tt. m^ii. TfJJk #U* 

0. 0 5mm~l. Omm©9;SiC}^^«. 

TH. «S|;^tf. 0. 5mmt-r«. SS«t«:i4 5li. 

©SI^©<b©!9tffiV)&ns. 21©e«MC(t:l4 5©±M 
tc», ftSIISl 4 6«t^j£LT%%. E(i«K(t:©ffiMI«9 

[0 0 2 9] 'Jr-X12 0K. M^-«© 1 ffl©^^ 
-Xffiin21a. 12 1b$. |«3fl|IC$|R|12 0a% 

r«it£3n-5. -ir-xgwti 2 1 bs««f •sswaw 
tt, »i[®t>©«fflfri-&jit«JT#«*«. mx\t. ±ffi 
14 3 &«ij^s««B($ffiv>« 

iK«r-551£xW Xir 1 4 0 ©S« 1 4 3 ©«»i|^-t 

fsiitfe-c^-s. -sr-xotti 2 1 b®ffa». s« 
14 3 ^JBIf4:«^UvM&&l;:», 
dl+d2<l. 2inm 

©*ff*Slfct-<fc5fcft*6n-5. S«l 4 3©J?^d 4» 
1«*, ±M\yTc^^\Z. 0. 5mim?*S©-C> ^r-X 
flmi 2 1 b©JP3». 0. 8inm5^«}-?%n^J:V>. 

J;D»Sft;rs&*. 0. SmmfTS. y 
-XfiWtl 2 1a, 12 1 btt> 3t7^>rXi'©@C^'ii' 
tasftBfc. ftiS-rS^-^' 2 0 4©llCtt2 4 1 1 
vy^P>iffSfc«©^P 12 1c, 121 d*t#* 
IS»t6nTt>S. -y-XgWl 2 1a, 12 1b 

©rtSfiI©ffia 1 2 1 c. 12 1d^DIC», ny^t. 
UT. WSVy M 2 5)fl«a»tT*-5. ::©KfiVy h 



!|$H¥4 - 2 4 5 0 8 1 
It. %=t47.^ 1 4 0 t©»|Plffi56<. ffiSnjl^ViiRffi 

T. ytr^xi; 1 4 o©Bt^at^t'«ftrrsieffi^C)S 

[0 0 3 01 ^r-Xl 2 0tt. i'Vi'yh*- 
F t l^«©¥ffi}g«®*- HS?fcj^l«-r^ ^ t-ifi-^^ 
BI2tt, •€-®J:5a*-HJ^IB©3Kx'<Xi^;>i^U 
a-;/ M 0 0®— «*S-r. Tfit)^, c:®WT?B. 
*- H-9-'fX®^r-X 12 0 iCJtT'W' Xi^ 1 4 0*tjRigf 

h 1 0 0S5t5=^xi?-f >*-Htjrrs;:t'b» 

«. **««-ett, y-x»»i 2 1 bifimm» 

T*5*^ l^a*, «[«T^-r. itbf-AAItffil 5 2 
©4^«tsi3Q««t-?«|)£;gEn. «l©«5)-». 7S>;?iC«|j[£ 

[0 0 3 1] 3tx^Xi'H7'f:/ilB2 0 0tt. 
Xi^ 1 4 0 <&I5Fef«.fc«)©t-3' 2 4 0, ^■^y H 2 
1 0:fcitf H^-f :/@B2 6 O-CSUSSnrViS. 3^7^ 

-fXi' H^-f :^l»2 0 0tt, -tne*, 1l«B©B». 

H*. }B*^©5!l3S*fT&5«fffl«iailStl.T«ffi-r 

a>tfa-^' 3 0 oicssRsnx. ifaftia-;'X 

5^A©«|j«»5fttUTfflV>&n«. Jtx^fXi'H 
5'f:/ilB2 0 0ttv -e©-fi?fc, >fe5=><Xir;ttUa 
r:?; M 0 0 SS3rrs&ii«)®il^ffl2 0 1 S#UTV> 
2:®Sg«ffl 2 0 1 {ctt. ^5=^ Xi/140 ®^ir y 
+>i/^fc;BV»&n<55*^X^fl«A2 4 2jJ««(JT»«. 
;r®x^Xi'»;^2 4 2tt. )t7^^X^F9'f:/^B2 
0 0®H^bTt»«:V»ir-x©-a5JC. ji«Rrt6a«IB 
T^msns. *fc, @<E«l2 4 1tx>fXi'S«14 

Cl©<&&. 5rYXi^l¥;JL2 4 2ttJpSt)^S. 
[0 0 3 2] ^t'sy H 2 1 Ott. mX\i. H2 5 IC^f 
J:5K. 5»a!ft©KJt*tSnTV»«t>©SfflVi»Ct)5U 

*OT>b*SlIigT*-5. Jl©3t5^-fXd'H9'f::^a 

tt. ::nsrtja-rs3>K3.-^'©eft:rtciR«sn5 

*t, y-XCJRirr-5«lJ«i:LT'feiVi. HStt, 
-«^T*-6. aafc^-rWtt. SW»a[^r-X2 0 2t 
'ftfAT^^ H^-f :^B2 0 0*JlRS:3nTV>«. 
>fXi^;AtUa.r:y MOOtt, 2:©^r-X2 0 2©8 

^a52oifc. ^Keftfc^^sn^. F7<^iii»2 

6 Ott> 31£'^5' H2 1 0 ©!Hl#&««l-r-5 ^- 

3'2 4 0©@<ES«irr-5. r©«fli©ji^tt, 3>i; 

3.-^'3 0 0!6>^2l6na. ft:*, H9'f:/B»©»M 
[0 0 3 3] r®J;aft:«*£T, Jt^^^f Xi^OES/S 
Xi^;*tU3.nyM 00s. Xi' H9'f::^B 



-613- 



9 

2 0 0®KifSS2 0 llCS*F-r-5. C<01Si, ^f^T.^ 
:^^^)=L-*jV \ 0 0©^-Xl 2 0<Diiai 2 IdJ: 

^-9 2 4 0 (imm 2 4 1 «#A$-a-. -€-©@lg«l 2 

4 1 %=f^7.^ 1 4 0 ©«fi'ij.©S®?L 14 7 

fcjfa^u, •€-©ft^-r, reni 2 1 c*^^jf 

ASn57'^Xirff;i2 4 2tlK^3-&T. iff ^7.^ 
14 0 «lilCM2 4 1 fcHjrr*. c:®t5ffi-C» t-i' 
2 4 0tt, H9'f:/[5IIS2 6 0*ie©3mK:>SUT, it 

Xi^ 1 4 0 *ie(e$««iit*t-e*5. 

[0 0 3 41 iBe*J:t«H*l^tt. ^t'Xy H 2 1 OlCrt 

asnTv^s#*»u-if©/';>7-*. H9c*-rj:5 

tl^tt, #»*W-!f©/^7-*ifc«W^S«^r«7-fc 

[0 0 3 51 IB»/«^iB*l^lCtt. jS«Ba:^-X» 
1 2 1 b* J:i;©S« 1 4 3 *:ft-l,T, E®J««t 1 4 

ic<i:n(^> ^%^<nmmm. 1 4 3^s£(«e^ 1 4 s 

*i^©a«l®*»ClS^5J:i:«JT#5. *fc. S«l 
4 3©«»S0. 5mm{ca^^?^»S©■C. »R*%V» 
«^tJfc'«T, 1 0 tf m8ft®*«*»RAUTt>. 

/S±Jc3a§«tJS<;4S. 2 K^v-y M 2 5* 
iRtt-5e:tJrJ;-3T, MP 121c. 121 d*»6©ll 

«©SA*Kjk-rs;it*<-e#5. z.o>vm'^v 

M2 5tt. Jtx-fXi'l 0 0)5«ffi|Bnbfct#©i'y 
S'g^WftSISm&U xYXi'»3iL2 4 2i*K:3ie 

xi^©ft^iaeic?F#-r«. 

[0 0 3 61 a::fe, ^— X 1 2 0®^r-xattl 2 1b 
©«l|!d 2 tS«l 4 3©S^d l®^if*ISl. 2m 
m fc-rntf. I!£*©3t'\:y F&^E-©**ffiffl-r-5Ct 
3fl«WiET»^. fe-^tfe, C:©-&ffi£. *^«©J;5 

ft. »Sfl:«H-5;it**T?€r5. cititiD. Jt^w-x 

[0 0 3 71 H3tt. JKx-CXi^-f >jt;-Hl 0 OlCrt 
j«5tnTVi^3t5^-fXi'©l*K«?&^bri'i.5. 3Kx 
-fXi'14 0B. S«14 3tl2a«t{lil4 5ICi;0« 
JftSnri-i*. H*. 14 0attE»XiJ7. 14 0b- 

*-Hffl©;«tU«fi©a«tSUT:fe<. IC*-F^ 
^*U*-H©^^»rtt, *-K®^}g^li)5«fTf»C« 
«Kk3nT*0, 51.J^J*iS5 4mmX8 6mmT*S. 
[0 0 3 8] *S^Jg«®>165r-<Xi"f >*-Hl OOJC 

-X©-9-'fXS!l©*-H©1KXa:**J:-tHSS* 



(6) it$B¥4-2450 8 1 

JO 

mX8 6mm©ffia-5r-XS:ffiffl-rSt>©tLT. 
•J $ft©«S&T-5. ISli** 5 4 mm-p»5 d i*» 6, 
ft3tDttT#limn*3l«t. ilt^^7.90>!^mtL 

^Xi? 1 4 Ort®SSxUTl 4 0 att. f^X^Oi^ 
lmingartfl!|-e*.5rt*tM*bt^®T, IBS 
XU7 1 4 0 a0i1.fftt4 8mmfia*ta*UU^. — 
Sa»xiJ71 4 0 a©Wg», x-f Xi^lHrti®&e& 
®t-3't®jgiia^, ^A:/5lO#ttg8^J;l^7'>fXi' 
JO ©#A»©D-'fXiftffc±t3T***. c:©x-fXi'l¥ 
iffltt. 1 5~2 8minigft»tl«+iJ'rftS&Je), 1 
5min~4 8nun*Jg»XUTtL.Tffiffl?#SXUT 
T»-5tW^S, gSxU7®*1.}|^3»»^A&n5i. 
tU«*B, rt««^1.»©4*»fca^«t««*fc3a: 
-5. 

[0 0 3 9] -erT?, JlC-Ctt, 2 4mm'^4 8mm& 

E»x u r t i^Tffiffl u«:«&©^t t u «fi;&itirr 
5. a«©)tX'<xf3t4*?ii«fiMB-rn«. h'^yirm 
tstLxi. 6 win*tffifflsnTi'iS©r, 

a? '^^Sc^mMt^t. 7 5 00 h7?/i'i:)f5:2>. 
H'>h««tt»l. 4/tm/lfy hTf*S«»6. 1 
!/>:r^0©lfs/hfte«5 3. 8klf»/hfc)a:5. SEO 
T. g!»XU7±«:-Ctt. 7>7*-VyH^5 0M 

[0 0 4 01 'Atz. ^mi(o^^x^^^Un^yh 

^?B©llfl:tUT«effl-r5c:t*t-e^5. nf 
3!S!ffi«flafcx^ Xi^ Slijffl UT. ES/«jis/^±-r 

[0 0 4 11 B6», ffiXft^x-f X^©eft«£ff£ 

©KSi*^U&t>©T»-5. I^Bfc^-rJ:3t:. ES 
tt, Jt«WigSfc>A7©^— !f5t*iE»«E«cfcJHjtb. IB 
»lfi««Masgi?&-r« d t J::3TE»«S7 r 
X«ffiK:-r*lltJcJ:-:3T*iS3ns. 

r x«s8©ffi»RSiigaft-r 2> n t jci-^TSia-r 5. 

M«b. 7tJV7rXtilSftttffiOSW*©av>fc±^ 

[0 0 4 21 WmthX\i> '*Proc. Soc.Photo-Opt. 
Inst. Eng. (SPIE), Vol. 1 0 7 8. pp. 11-pp. 
2 6. (1 9 8 9) " ICg«SnTVi5 I nSbTe* 
©SBSIfi, '^roc. Soc.Photo-Opt. Inst. Eng. 

(SPIE), Vol. 1 0 7 8. pp. 2 7-pp. 3 4. 
50 (19 8 9)" lrE«anTV»5 G e S b T e »©Ee 



-614— 



(7) 

11 

[0043] B7», I nSbTe^^lEfolSfi^l^m 

<l:-:3Ti|gSfl;^W*^S;teD> 50ns 500ns® 
•r'<*)9»B;. itx^X^'©«3S«v (m/s) it^Zf^ 
0 0/vn sd^ei 5 0 0/vns®«BH®i|$&fbl^n 

i:©3tX'f;^^Jift:l4. 0. 0 5mm~l. Ommi?© 

3^iitt©ai« 1 4 3 ii6im*mtm^m i ^ 

siissi 4 5 a. iseeii 45 b. Mmm^ft^i^'^m 

2ilt=f»mi 4 5 c:^^XSSSmi4 5 dA>&;^d£«» 
il«»:l4 5t> «8IIR14 6T«jaE3nTV»5. JIWJ: 
5ft:3tx-<Xi^T7e. )tf4, S«14 3fij!5^6AltSn 

»n«j;<, 7i^u;k x^^-x #y*-3i? a) 

[0 0 4 5] H9tt> :t-A5-f M^©!^— if/X"?©* 
il:&i**^UTV»-5. -Titt)^, ^-n^'f M^CttP- 

-if/x7»«i*ffl©n»7i^-^;pts»ffl©n7V-^;v© 

[0 0 4 61 H 1 0 B> *«WSIIlB-r«lC»li&3t'\ 
!yH®l«S*LTV^^. ftHJC^VJT, (a) 30 

)0«, C©7;'?^3.X-5'®fc»IC3t'\^>H©«iSft:««K 
*Seifi«©3t^y FTftt, »«!ll/>X2 1 9 
ffl©Ti^5^iX-^*ih», ft0lr';w-V>X2 1 6 

*^-2 1 8©irSK:i^»iL/. K©»Sfl:*B'3 

S^ltfcliO, 3iex>fXi^^S^{*©»S?fl;&H^c:t 
9!y>^hy>^^y-hSl©/vy3>^'7-:/n 
•€-©to©1»«ffl31«B©;* tut UTttffl-r -6 ^tim 

[0 0 4 7] EI25tt, *5!OT**ifr-5fc»a*3t'\ 
y H©tt®*liWS*UTt>-5. a£*©'S5' HTfli. S 
}g7"JXA2 1 3. <i3tlf-AX:/Uy4'-2 1 4. ^ SO 



!|#M¥4-2 4 5 0 8 1 

KW5 7-2 1 7:fe<i:rX. l/4j8[fi«2 1 5K, -S-n 
■en»JA®|fl^T»fPSnTVi&*t. 

aijg2 3in. y-:3-^uxA2 3o. ^tammtu 

>X2 2 0:fe<ktmfflS2 2 1 -C^J^^nTt^-S. 01 

6 o®-idfi«©«<*«3«"r. 3ttx^x^ H5'f 

»260tt. x-^'«S»26 1. h^yi'THV'XM 
fflia2 6 2. h^yi'«ffll8R2 6 3. 7*-*X«l|fflie5 
2 6 4. 3C«Hl*i«»2 6 5, x-3'aW«2 6 6. x 
-;5'^ii»2 6 7, !f H^'f :/2 6 8*J:tf*-^' 

[0 0 4 81 J:®J:'5Ja:«JSTr. ^t-Av-i h 
WXW»»2 6 2 TE»-r'<« h9 s»i^7 H 
UXSft*. 5^— 4'^i!aB2 6 7*^ 3>tra-5'3 0 

o*>6-^A6nfcx-^'&. ^»s;tsn&«p*iCfc 

J:r>T, JtT^^fXi'CEft-rs "0" . "1" /ti'-^ 
tC««-rs, SH^SKtt, 2-7 $iS^4 - 1 5^81 

if H^-f :/2 6 8T?tt. x-:J'«l8a2 6 7C.tt?Tili 
* sn& " 0 " . " 1 " ©;'<i'->K:flEt3T, H 9 fc* 
k— »fAf7««*ffln7i:|BSfflAt7®ra 
•CSCafS. 5^-5'©Pl^tt. 3>t!3.-3'3 
0 0K:J:»)»«Snfch9yjrTl«l/'XS»?U l^- 
If/X'J^K 1 ~ 2 mW©-^fitCLT. Jt«taUS<iS 2 
6 5 J; tJ^tT^-C 1 4 0 ©Mlt*SK*/£L/. 7^- 

4'{ttgsi«2 6 6fcj;0x-3'saai-rs. jt«tai 

iii|i«2 6 5®i|S»tt, h9!5/i/iWfP2 6 3^7*-* 
XSJ«2 6 4©fi^tUT>bfJffl3n5. ;i©Ki)-©« 
IBtt, fE*n>/Xi^h7^^x;'^»3tx^Xi'I^B-CfflV> 

9 tt. %=fA7.^ 14 0 *|5HE-r-5fcJ6©^-^ 2 4 0 
©lel(£»CS«(»-r-5. il©iate»K«lfc:(4v CAV (Co 
Dstant AngoUr Velocity) Hff^tCLV (Constant Li 
near Yelocity) W/Wlfitb^* 
[0 0 4 9] H 1 2tt. immi'mi't^lVbOiWfA 
Xi^'f>*-Hl 0 0©m2||lB«&*UTI/>«. S* 

^2^7fX.it.%<o<!iim.ii^\yr:ib^ifi, 

ffiWTtt. ^-X 1 2 0*CF2Wa»»r»fig$tU 3t 

AitBsi 5 2*attv ;i®»^^ss9i?i»ay-x 1 5 

2 a-C*n-LT»-5. HI 2©SQl«i9©1$IStt. S6 

^xiT'f >*-Hi 0 or±a6ic«f^atrr5&«), * 

- H 1 2 0 IC»«tft< C tfeifcS. >1£A«fi6£W1.fc:«)9J 

-X®3!£tftSS-r^«^*J»S, *^«l|tt. ;i®*- 
H^r-X3?tt©llF»©«it>«aWlrLTV>5. I-jS:*? 

■!r-x 1 2 0 ©±{c«H*n- 1 6 0 siJJt* t 
icJctJT. 3tAlt»l::«*tft<©SW±U, Jtx>fXi^ 

< >*- H 1 0 0*«3t5*'f Xir H ^'f :/2 0 0 fcif AS 
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[0 0 5 0] Hi3». ^9m<oms^mt:3!>^, % 

Xi^-f F®'^-X®^1-lS£*-r. -^-X 1 2 
Ott. KG. 1. 0mm<OW^<O^-X^ttl2 1 
a, 12 1bj&i&aD. rneiCttSnsj^T?. Ttx-r 

1 4 0«ll<6ttJCH«U 0IE-rS&«)®Vi^:?i'>hi' 
7 0*ti8tJ6nTli-5. JKDJtex-f Xi^OA- 
A' l»ffi«iiSH14K:*-r. HHfc*-rJ:5fc. 3tx 10 
WXi^l4 0tt. Vi/^*-7 hi/9>:/l 7 OI'ioTS 
^Sn. -ir-XffiWl 2 1a, 12 1 hi>^^\tmtir\,^ 
S. Sfc, HI 5tt-e©«»®tfc»c9fffiBI&*T. HI 

6 ttH 1 4©vi^*y h{^^>-m»<Diei±mmm^^ 
■r. jine®ac5^t-j;atc. ^tx-<x^'i4o*q5rtB 

UTt^SttlBTtt. itx-fXi'14 0:feJ:t^«14 3 
tt. ^-XSfcHl 2 1a. 12 1 bd^feffl-ifcttKIca: 

OTVi<5. 0 1 7 tt> ^IOt^w" Xi'-f H 1 0 0 JC 
l«i)ffiSnTViS3t7^-<Xi'OW*^LTV»S. H3©«») 
-e«:5'-fXi7©if'i>ffi)Jt2p-e»«.0t?!^U HI 7® 20 

Hi7©«rtt. H-ffiffiffl©«H!s*bfc*». mm(o:»m 

[00 5 1] H 1 8 ». £Si^t$^©SJ$©^Krjh;& 
««fcX«;iittJa:^ijJ«, x-<'Xi'«l''i>»*»HCffl©& 

•r-5iriBtttt*-5. -eiiT?. ±eHi»c so 

^■rt)©4:^»K:, *E»<H«l::BSfa«©T'y M 2 5 
x-f Xi/'i>*g?*^^©fi«©ilA*»±LTV» 

s. c©v2/Mi» x-<xi'©iHH6Bfta?*^e.E®®« 

lc*«*ijgA-ri©&B!fJkr«.fclt-T?J5:<> xwXi^t: 
iBfin*t»ofci:friC2:©"7y M;:ttjtt3«a*te0lK 

Ttt, 7P5>t!-x-f Xi'^-CffilBl/TV>^7'f:?— S 
«ffl-r«J:i:*J"C*«. H2 6tt, pra«ffl©Jt5*-<X 
i^?&ffiffl-rs«^©SlfiE«S^UTVi5. HJ:D??S*^ 
&i5fc*-H©M®*«llft«ffilc;5:S©*tr. SSfc 49 
PSffiffiffl®x-fXi'fcM>fi:-r-5 2:t*«-e€-6. r©« 
^. ^r-x»«l 2 1a, 12 1 btt*K:SW»3»«fflV» 

[0 0 5 2] B19»:> «!l©NrA3^©M%^l/Ttr> 

5. *IIJi03Ttt, 5'-<Xi'(f*a5k:'<7'J>i''I 2 6 

[0 0 5 3] H2 014, *-H^fcH-r-5flfi®^« 
£^UTl'^-&. H2, HI 2, HI 3tC^b;^M-e». 
*- H©Jg«*«i^ UiPy h*- H LTt> 50 



!t$M¥4-24 5 08 1 

14 

-fXTSntf. t*©J:5«:J^«TJ6:3T'bftVi. H2 0 
», l«iE*»®*-H©«S7^bTl'»«. *5IW 

-T?tt3t7'w'Xi'®-t)-'fX3OT«5 0inm®«i)S^l/&*<. 

«3lE*>6S«*tJt«)&nTti.5 1 2'f>5^, 8'f> 
5^. 5.2 5'f>^, S-f^^", 3. S-f ^^'fti!. *S! 

[0 0 5 4] H2 Ul. *»W&7y:^h5/:^3>lfjL 
-i'fcafflbfc»&®l«JB«**bTVi5. 

y:/rj>tf3.-^'4 0 ott. :/n-fe<;/iJ-:i-.y h4 0 1 

:te<fctX¥^fli:ffli;<tU 4 0 235>^«|^Sn, vX^rA 
A*X4 0 3^£:^MxT+-3i?-H4 1 0, x-<X:/W'f4 

2o«t8^fi;$nTv^<&. a^, *9im<o<m\t. tsf>\z 

Xi'-f >*- M 7X-X4 0 4 *:frUT 
3tx-fXi''f>*-HH5'f:/200 dtfiSRS n-Sj^C 

*f6«©3tx>fXi^'f>*-Hl OOtt. Smifi 
BS5 0mmtVi5/hJgT?»-5«;:fc***^i*, 
2 0MB«±t*SS-e»D. CinjCiD. ^yZfhy 

>*-H10 0H7-f:/2 0 0j5»6K«iriBT»0, Jt 
[0 0 5 5] H2 2»v ^^^:fJ>^^^mffH^1t)6^ 

e-7'wxi^«?rjfflufc«^x5";i'*ji7©©^jiaa& 

WfflT7^-S. «^X5^;l.*pt9©M#J!iatt. "0»x 
V9ha=:9yt„ 19 88. 1 2. 12^©19 5'<— 

v')J»^2 0 1^;—;^" CiEa3tlTVi5J;5lc, B«© 

^$nTV>.5, *»W©1$a«, »^®l2SilEflctLT 
JtT^-^ X i"f >*- H 1 0 0 «5fijffl LTV»SjiS[tC*«. 

*»??®3t5^-r xi'-f >*- H 1 0 0 tt, *ic«ao«* 
SVi]e»fC&<3t5=-f Xir*t39l©fiEa*- HCl^jKS 

V>. H2 2K:}&-PTS«£tt*afP©iiM«-r5. H2 2 

fc^v^r. , ccD-*>Mos®H(wa««^^5 0 irje 
m«sss nfc«m«^tt, F MiKiaffi 5 o 2 r f m&m 

^rns. B#)&:i!©x-^tt. DPSK (differ 

ential phase shiftkeyiiig)*iCJa:if»Cj;0. 'r—^^t 
»ffi5 0 3-ClEil3n, FM%»3n:l&€^2:^i«Sn 
(:/n«yi7 5 0 4) . 3txH'Xi"f >*-H H^'f :^2 
0 0 UTJEt^^ Xi^^f >*- F 1 0 0 C|B»-r-5. 

W4I^K:J4, H«tt, FMSnWgSO 5K±t)> 
X-iS'ttT^-^fiUS 5 0 6 let DSlB^n, tT^:*-© 
^^(MtmSi 5 0 7 fc j; 0 NT S C&£©tfx:tm^tC 

[0 0 5 6] H2 3I4. 3t5'W'Xi^-f 1 0 OS 

>^ h :/3 >i;3L-3' 5 0 0 5 2 1 © 
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S*LTt»-&. SI 2 3t:*l/iT. :kMWrWSk5 2 Itt, 
a«, Xi?«©*«ft©^* U 5 2 2 SWU. 

^vy |v7_i7 5 2 4:fe<tatX7^->'3> 5 2 SS^hLT 

*58§IB. 21 ©J: 5 ft: 
raSS<!lifc-r'«55W3nfct>©T, vv'fVv'imn 
ay\i:x-9 5 0 0 lc*5E§B©?tx-< >*- F 1 

0 0 *»iRL-cffiffl-r« hmz. -miitwmnm. 5 2 w 

3©;**U tUT*5!l9®^tx^;^i''f>*-H 10 0 

IHI©«*5 2 3©;*^ UtbT*fflf 
T, «*©ft:v»§«-^«*®+Tf'b:/nif7A©f^j« 
x/t5^i'©#«Sji«)5ilt**T?#«. 
CO 0 5 71 H2 4tt. ^t*Ufc-fe*3.Ux-f 

n5t€?©3tx^Xi''f >*-Kl 0 0©i£:ffl«qTf» 
%=f-i7>.^ 1 4 Ott. ;*:^ST*5i:V»5i|$a&» 

T^cticttJT. ±0i«K©**3.>jT->r«fli«-rs 

z.h.imm\-is.^. dos^tt. H2 4ic*-ri5ir¥ 

-^©E»/S±SffJS:5J:5»c-r«. Jl®J:5lcBS 
- H 1 0 0 ft, +iry->3.*-F-^«««S"rallHI. 

[00 58] 

[f5?9®sft»] *5!?air*ntf. *-F*trtjaE5rnfc3ie 

T^-f Xi'®«S®aBtl^«rlC#3gU&l[i«^*3 U 
J:«H*5X*Kihr#«®Tf. »i!fT7fl.r)e<ftt©« 

V>:*:«*©31£xW^X5';*^:Un^5' h*^7?€f5. * 
fc, *»?B®3tX'<'Xi''f>*-H<£^Jffl-r5^:i:»C± 4» 
■3T»S!-C;*:SS® * U SRfo 7 y y h 5' :7^©:3 > 

(HU *56iH©3t7*-<Xi'^it'janyh®«i||J8 

[02] J:ffi)t7'-<-Xi';<t'Jar:s/h©mii^«s|© 
fiM«©«g|&^-r¥0B«J:i:;»niiB. 
[US] 3E7'rXj'©«fi^££^-r¥ffiB«J:in9r9 £9 



4#n¥4-245 08 1 

[04] fl!3i5®?Kx>fXi'®«iietcncfflii6ns3i6 
H©«j*€*-r«aH. 

[05] *5K?gt»2tfflV>&n-SJtx-<Xi'F5>f >^ 
SB®«l^!&*-r:/a i^0. 

[06] ffi2Efl;3tx'fXi'©|B». ffiSKHIKM 
0. 

[07] I n s b T e ^^tmom&it^f^m'&^Litmm 
0. 

[08] ME7wx^©R«iis0t^-rRm 
[091 t-f^^-( M^©w— »f/x«7«Bi^fa©iiia 
0. 

[010] *^W©31£xWXi'>l*Ua.:z»;hK»-r5 

[01 1] *i6w®«fiii?yi36ficfflt»6ns?fcxwx 
F^-f :miB©«li«o-«**-r:/nyir0. 
[012] *^«®3Kx-fXi''f>*-F©«2iaB« 

®«if£s*-r¥ffl0. 

[013] *«W®3tx-fXi'-1'>*-F®iJ3^W 
©flfKS^tYMO. flS0^J:ZfiEffi0. 

[0141 ±ffi3l3iat«i©3K7'>fXi'-f>*-F©W 
M0. 

[01 51 ±ESB3*K«®3t5*-<Xi''f>*-F©5l 
gm:«;:im0. 

[016] ±ffiB 3 *SI«©3t7^^ Xi^'f >*- F©S 
flm±0rli0. 

[01 7] ±Ef^3SdB«®3tx-f Xir'r>A-FK:rt 
)8SSnTV»«Jtx-f Xi^©-«Sa«-r¥S0*J:rCEM 
0. 

[01 81 ±E»3IIMi«©3t5'-^Xi''f>*-F©« 

iKgABllh®fi8«l'£S-mW0. 

[019] ±iam3flifiW®3t7^^Xi^'f>*-F©a 
i^eAI9±®«l®SI«%^-r»ffi0. 

[0201 JtT*^ Xi/^ >iJ- F©M5ttK:li-r54S©* 
mM$^-r¥90. filM0«J:r^M0. 

[02 11 )t5*-^Xf 'f>*-FS9!y5^F^>:/3>t! 

ixfc«^©«aMi««**-r:^Dy i'H. 

[02 2] 3e7=>fXi''f>*-F*X?^;V*;l9ICJ6:« 

bfc®^®«g«l^«&*-r:/D 0. 
[02 3] ^tx^Xi^'f>*-FS:*cSW-S«®«j|ct 

t bTipjffl L&«^©ttS«liS«iil *^-r :/"o i» ^7 0. 

[02 4] -fe+3.U7^-fl^l±S0Ofci|i?Wt:;<tU## 
3K5^^ Xi^-f >*- F®WS*"r¥ffi0. 

[02 5] *5599®3txYXi';*tyrt:r«; McJ^TS 
iS«l®e®/S^tB*K:ffa*3t'\!y H©-*J6«f9* 

[02 6] EefflE«:*«Si®R:»S3t5*-<Xi'©-«S^ 

-rsai9nE0. 
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(10) #n¥4-24 50 8 1 

17 18 

\!m<J>WR\ •••JtX'fXi/H^-f::^^ 3 0 0-3>lfjL-5', 5 
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